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DECLARATION PTIPSUANT TO 37 C.F.R. § 7 n? 
I, Dr. James Harrison Aylward, hereby declare as follows: 



I am currently the Research Director of Peplin Operations Pty Ltd, a subsidiary of 
Peplin Biotech Ltd, Ground Floor, South Tower, 527 C3regoiy Terrace, Bowen HiUs, 
Brisbane, QLD, 4006, Australia. My Curriculum Vitae is attached hereto as Exhibit 
JHA-1. 



I have published extensively in the area of biochemistry. A list of my publications i; 
included in my Curriculum Vitae (Exhibit JHA-1). 

I am an inventor of subject matter contained and described in United States Patent 
Application Serial No. 09/888.178 filed on 21 June, 2001 (hereinafter referred to as 
the "APPUCATION"). The APPLICATION is directed inter alia to a method for 
treating cancer by administering to the subject in need thereof a therapeutically 
effective amount of an angeloyl-substituted ingenane obtainable from the sap of a 
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Euphorbia species and an active derivative of an angeloyl-substituted ingenane 
obtainable from the sap of a Euphorbia species, 

4. In conjunction with my scientific collaborators, I conducted experiments isolating 

ingenanes from Euphorbia species using methodologies such as HPLC. The following 
experiments describe the isolation of 16 ingenane compounds from Euphorbia 
paralias. 

In the following Examples, 'H NMR and "C NMR data for compounds 1-7 are shown 
in Tables 1 and 2 respectively; 'H NMR data for compounds 8-12 are shown in Table 
3, NMR data for compounds 8, and 13-16 are shown in Table 4,; 'H NMR data for 
compounds 13-16are shown in Table 5 and the structures of the compounds are shown 
in Table 6. 

The isolated compounds 1-16 were tested for anticancer activity. AU had activity at 
least greater than 100 bipolar units, as measured by reversion of mahgnant melanoma 
MM96L cells to a bipolar dendritic morphology, the assay as described in United 
States Patent Application Serial No. 09/888,178 filed on 21 June, 2000. 

Isolation and Identification of Ii^enanes from Euphorbia paralias plants 

Example 1: 

Euphorbia paralias plants collected fonn the coastline of Victoria, Australia were 
washed with water and the roots removed. The stems and leaves were cut into 'ca 1cm 
lengths and stood in water (21 per 500g of plant material) for at least 1 hour then 
filtered through glass fibre paper. The plant material was then stood in a further 11 of 
water for at least 1 hour then filtered through glass fibre paper. The combined filtrates 
from 20kg of stems and leaves of Euphorbia paralias treated in this manner were 
passed through a column of XAD-2 resin (1kg) at a rate of 10-20ml/hour. The XAD-2 
resin was then washed with 40% methanol in water (101) then 100% methanol (81). 
The first 500ml of methanol was discarded and the remaining 7.51 combined and 
concenfrated to a brown foam (13.4g). 
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Example 2: 

Samples (2.0g) of Euphorbia paralias extract prepared as per Example 1 were taken 
up in methanol (Sml) and loaded onto a 3.4cin ID x 41cm column of Sephadex LH-20. 
This was eluted with 10% water in methanol at a drop rate of 1 .4ral/min. 20ml eluate 
fractions were coUected and analysed by HPLC on a ISOnmi x 4.6mm ID Alltima C18 
5u column. These were combiiied and concentrated as follows, in order of elution, 
into: 

Fractions containing polar material and no diterpenes 

Fractions containing mainly polar material and some diterpenes 

Fractions containing mainly segetanes, parahanes and jatrophanes with small amounts 

of ingenanes 

Fractions containing mainly ingenanes 

Fractions containing mainly polar material but some ingenanes 
Fractions containing polar material and no diterpenes 

Fractions containing diteipenes were dissolved in methanol (Iml/g) and loaded in Ig 
quantities onto a 2.6cm ID x 88cm column of Sephadex LH.20. This was eluted with 
10% water m methanol at a drop rate of 0.4ml/min. 2ml eluate fractions were 
collected and analysed by HPLC. These were combined and concentrated as follows, 
in order of elution, into: 

Fraction 1 : containing polar material and no diterpenes 

Fraction 2: containing polar material, segetanes, jatrophanes andparalianes 

Fraction 3 : containing segetanes, jatrophanes and paralianes 

Fraction 4: containing mainly segetanes, jatrophanes, paraUancs but some ingenanes 

Fraction 5: containing segetanes, jatrophanes, paralianes and ingenanes but little 3- 

angeIoyl-20-deoxyingenol 

Fraction 6: containing segetanes, jatrophanes, paralianes and ingenanes, 
predominantly 3 -angeloyl-20-deoxyingenol 

Fraction 7: containing polar material and 3-angeloyl-20-deoxyingenol 
Fraction 8: containing polar material and no ingenanes 
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ExampleS: 

Samples effractions from Example 2 were subjected in ca lOOmg quantities to HPLC 
on a 22mm ID x 250ram Alltima C 18 5u column under the following conditions: 
70% methanol isocratic for 30 mins. at Sml/min., increasing linearly to 89.5% 
methanol at 9.3ml/min. over 200 mins., then again linearly to 100% methanol at 
lOml/min. over 5 mins., and isocratic at 100% medianol for 25 mins. 

Example 4: 

Analytical HPLC analysis was conducted on a 4.6mm DD x 150mm Alltima CI 8 5u 
column, eluted at Iml/min. with 75% methanol in water for 10 mins. followed by a 
linear gradient to 100% methanol over 15 mins. then 100% methanol for 7 mins. The 
eluate was monitored at 230 and 254mn. 

Examples: 

Concentration of the eluate fractions containing the peak at 138 mins. from HPLC of 
fraction 5 from Example 2 according to Example 3 gave a colourless gum (25mg). 
This was taken up in /ert-butyl methyl ether (MTB) and subjected to HPTLC on a 
Merck 10 x 20cm HPTLC plate coated with LiChrospher Si60F254s (eluent 50% MTB 
in 40-60° bp petroleum spirit). Concenfration of the ether extract of the excised band 
with Rf 0.54 gave 20-hydroxy-3,17-bis(angeloyloxy)-4,5-dihydroxyingena-l,6-dien-9- 
one (compound 1) (4mg) as a colourless gum. HPLC r.t. 20. 1 mins. (according to 
Example 4). HRMS m/z 528.2704, calcd for C30H40O8 528.2723. APCMS^m/z 551 
(6) [M+Na]^ 529 (2) [M+H]^ 51 1 (22) [M-OH]^ 41 1 (28) [M-angelic acid, -OH]^ 
3 1 1 (100) [M-angelate, -angelic acid, -HaO]^ 293 (44) [M-angelate, -angehc acid, 
-2H20]^ APCMS- m/z 527 (7) [M-H]", 427 (65) [M-ff, -angeUc add]', 410 (47) 
[M-angelic acid, HzO]', 409 (47) [M-H, -angelic acid, HjOJ', 327 (57) [M-H, -2angelic 
acid]-, 310 (96) [M-2angelic acid, -YkO]\ 309 (100) [M-H, .2angelic acid, -HiO]" 297 
(49). 
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Example 6: 

Concentration of the eluate fractions containing the peak at 157 mins. from the HPLC 
of fraction 5 from Example 2 according to Example 3 gave a colourless gum (29mg). 
This was taken up in MTB and subjected to HPTLC on a Merck 1 0 x 20cm HPTLC 
plate (eluent 40% MTB in 40-60'' bp petroleum spirit). Concentration of the ether 
extract of the excised band with Rt 0.91 gave 3,17-bis(angeloyloxy)-4,5- 
dihydroxyingena-l,6-dien-9-one (compound 2) (1 Img) as a colourless gum. HPLC 
r.t. 23.2 mins. (according to Example 4). HUMS m/z 512.2772, calcd for C^oiiAoOj 
512.2774. APCMS^ m/z 535 (12) [M4-Na]^ 513 (7) [M-fH]^ 495 (1 1) [M-OH]^, 395 

(33) [M-angelate, -HzO]^ 3 13 (100) [M-angelic acid, -angelate]^, 295 (85) [M-angeUc 
acid, -angelate, -HzO]^ APCIMS' m/z 547 (100) [M (C3oH4o07)+Cl]-, 51 1 (3) [M-H]" 
,311(19) [M-H, -2angelic acid]". 

Example 7: 

Concentration of the eluate fractions containing the peak at 157 mins. from the HPLC 
of fraction 5 from Example 2 according to Example 3 gave a colourless gum (29mg). 
This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20cm HPTLC 
plate (eluent 40% MTB in 40-60° bp petroleum spirit). Concentration of the ether 
extract of the excised band with Rf 0.75 gave 5,17-bis(angeloyloxy)-3,4- 
dihydroxyingena-l,6-dien-9-one (compound 3) (7mg) as a colourless gum. HPLC r.t. 
16.3 mins. (according to Example 4). HRMS m/z 512.2780, calcd for C30H40O7 
512,2774. APCMS^ m/z 535 (14) [M+Na]^ 513 (1) [M+H]", 495 (7) [M-OHl^ 413 

(34) [M-angelate]^ 393 (33) [M-angelate, -H20]^, 313 (65) [M-angelic acid, 
-angelate]^, 295 (100) [M-angeUc acid, -angelate, -HzO]^ APCIMS" m/z 547 (100) 
[M (C3oH4o07)+Cl]; 51 1 (2) [M-H]-, 

Example 8: 

Concentration of the eluate fractions containing the peak at 147 mins. from the HPLC 
of fraction 5 from Example 2 according to Example 3 gave a colourless gum (77mg). 
This was taken up in MTB and subjected to HPTLC on three Merck 1 0 x 20 HPTLC 
plates (eluent 40% MTB in 40-60° bp petroleum spirit). Concentration of the ether 
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extract of the excised band with Rf 0.57 gave 20.acetoxy-3,17-bis(angeloyloxyM,5- 
dihydroxyingena-l,6-dien-9-one (compound 4) (12mg) as a colourless gum. HPLC 
r.t. 22.0 mins. (according to Example 4). HRMS m/z 570.2828, calcd for C32H42O9 
570.2829. APCMS- m/z 593 (29) [MH-Na]^ 511 (30) [M-OAcf, 471 (26) 
[M-angelate]^ 41 1 (1 8) [M-angelic acid, -OAcf, 393 (30) [M-angelic acid, -OAc, 
-HzO]^, 3 1 1 (1 00) [M-angelate, -angelic acid, -AcOH]^ 293 (96) [M-angelate, 
-angelic acid, -AcOH. -HaOJ^ 265 (33) [M-angelate. -angelic acid, -AcOH, -H,0 
-CO]^ APCIMS- m/z 605 (35) [M+Cl]", 569 (35) [M-H]', 509 (85) [M-H, AcOH]", 
452 (4) [M-angelic acid, -HaO]", 427 (32) [M-H. -angelic acid, -CH2CHO]-, 410 (100) 
[M-angelic acid, -AcOH]". 409 (53) [M-H, -angelic add, -AcOH]", 327 (33) [M-H - 
2angelic acid, -CH^CHO]-, 310 (73) [M-2arigelic acid, -AcOH]-, 309 (38) [M-H, 
2angelic acid, -AcOH] 292 (30) [M-2angelic acid, -AcOH, -H2O]-. 

Example 9: 

Concentration of the eluate fractions containing the peak at 147 mins. from the HPLC 
effraction 5 from Example 2 according to Example 3 gave a colourless gum (77mg) 
TTiis was taken up in MTB and subjected to HPTXC on three Merck 10 x 20 HPTLC 
plates (eluent 40% MTB in 40-60» bp petroleum spirit, 3 sweeps). Concentration of 
the ether extract of the excised band with Rf 0.49 gave (compound 5) (1 3mg) as a 
colourless gum. HPLC r.t. 1 1.2 mins. (according to Example 4). HRMS m/z 
570.2824, calcd for C32H42O9 570.2829. APCIMS" m/z 593 (9) [M+Naf, 571 (3) 
[M+H]^ 511 (28) [M-OAc]^ 41 1 (20) [M-angeHc acid, -OAc]^ 3 1 1 (100) 
[M-angelate, -angelic acid, .AcOH]^ 293 (49) [M-angelate, -angeUc acid, -AcOH, 
-H,0]-. APCIMS- m/z 569 (6) [M-H]", 427 (20) [M-H, -angelic acid, -CH,CHO]-, 410 
(53) [M-angelic acid, -AcOH]", 409 (3 1) [M-H. -angelic acid, -AcOH]-, 327 (10) ' 
[M-H, .2angelic add, -CH^CHO]-, 310 (100) [M-2angelic add, -AcOH]-, 309 (43) 
[M-H, -2angelic add, -AcOH]. 

Example 10: 

Concentration of the eluate fractions containing the peak at 147 mins. from the HPLC 
effraction 5 from Example 2 according to Example 3 gave a colourless gum (77mg). 
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This was taken up in MTB and subjected to HPTLC on three Merck 10 x 20 HPTLC 
plates (eluent 40% MTB in 40-60° bp petroleum spirit, 3 sweeps). Concentration of 
the ether extract of the excised band with Rf 0.26 gave 17,20-bis(angeloyIoxy)-3,4,5- 
trihydroxyingena-1 ,6-dien-9-one (compound 6) (0.4nig) as a colourless gum. HPLC 
r.t. 14.6 mins. (according to Example 4). HRMS m/z 528.2714, calcd for C30H40O8 
528.2723. APCMS^ m/z 551 (15) [M+Na]^ 511 (12) [M-OH]^ 429 (23), 41 1 (20) 
[M-angelic acid, -OH]^ 393 (20), 3 1 1 (100) [M-angelate, -angelic acid, -HaO]^ 293 
(44) [M-angelate, -angelic acid, -2H20]^. APdMS" m/z 527 (7) [M-H]", 427 (55) 
[M-H, -angelic acid]", 410 (9) [M-angelic acid, -H2O ]", 327 (19) [M-H, -2angelic 
acid]-, 310 (12) [M-2angelic acid, -HjO]-. 



Example 11: 

Concentration of the eluate fractions containing the peak at 147 mins. from the HPLC 
effraction 5 from Example 2 according to Example 3 gave a colourless gum (77mg). 
This was taken up in MTB and subjected to HPTLC on three Merck 10 x 20 HPTLC 
plates (eluent 40% MTB in 40-60° bp petroleum spirit, 3 sweeps). Concentration of 
the ether extract of the excised band with Rf 0.19 gave 5,17-bis(angeloyloxy)-3,4,20- 
trihydroxyingena-l,6-dien-9-one(compound7)(2.1mg)asacoIourlessgum. HPLC 
r.t. 7.8 mins. (according to Example 4). HRMS m/z 528.271 1, calcd for C30H40O8 
528.2723. APCIMS^ m/z 551 (12) [M+Na]^ 51 1 (14) \M-OH\\ 429 (46), 41 1 (25) 
[M-angelic acid, -OHj^ 393 (18), 329 (26) [M-angelate. -angelic acid], 311 (100) 
[M-angelate, -angelic acid, .HzO]^ 293 (58) [M-angelate, -angelic acid, -2H20]^ 
APCIMS- m/z 527 (7) [M-H]", 427 (65) [M-H, -angelic acid]". 410 (52) [M-angelic 
acid, -H2O ]-. 409 (69) [M-H, -angelic acid, -H2O]-, 327 (30) [M-H, -2angelic acid]", 
310 (40) [M-2angelic acid, -H2O]-, 309 (100) M-H, -2angelic acid, -H2O]-, 297 (15)' 
219(46). 

Example 12: 

Concenfration of the eluate fractions containing the peak at 208 mins. from the HPLC 
of fractions 5 and 6 from Example 2 according to Example 3 gave a colourless gum 
(17mg). This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20 



25- 3-03:15:55 



# 1 0/ 



-8- 

HPTLC plate (eluent 40% MTB in 40-60^ bp petroleum spirit, 3 sweeps). 
Concentration of the ether extract of the excised band with Rf 0. 10 gave TE, A'E, 
3-angeloyloxy- 1 7-deca-2 ' ,4' ,6' -trienoyloxy-4,5 ,20-trihydroxyingena- 1 ,6-dien-9-one 
(compound 8) (2.4mg) as a coloxirless gum. HPLC r.t. 27.5 mins. (according to 
Example 4). HRMS m/z 594.3181, calcd for C35H46O8 594.3193. APCIMS^ m/z 617 
(30) [M + Na]^ 577 (78) [M-OH]^, 477 (25) [M-angelate, -H2O], 329 (20) 
[M-angelate, -decatrienoic acid], 311 (100) [M-angelate, -decatrienoic acid, -H2O], 
293 (52) [M-angelate, -decatrienoic acid, -2H2O], 149 (36) [CsHiaCO]''. APdMS" 
m/z 629 (15) [M+Cl]-, 575 (21) [M-H, HzO]-, 494 (100) [M-angelic acid]', 493 (87) 
[M-H, -angelic acid]', 476 (45) [M-angelic acid, -H2O]*, 475 (42) [M-H, -angelic acid, 
-H2O]". This sample was a mixture of two isomers at the decatrienoyl moiety. 

Example 13: 

Concentration of the eluate fractions containing the peak at 21 1 mins. from the HPLC 
of fractions 5 and 6 from Example 2 according to Example 3 gave a colourless gum 
(lOrag), This was taken up in MTB and subjected to HPTLC on a Merck 1 0 x 20 
HPTLC plate (eluent 40% MTB in 40-60° bp petroleum spirit, 3 sweeps). 
Concentration of the ether extract of the excised band with Rf 0. 14 gave 2'Ey 4'E, 6'£- 
20-angeloyloxy-l 7-deca-2',4' ,6'-trienoyloxy-3,4,5-trihydroxyingena- 1 ,6-dien-9-one 
(compound 9) (0.7mg) as a colourless gum. HPLC r.t. 1 1 .2 mins. (according to 
Example 4). HRMS m/z 594.3 198, calcd for C35H46O8 594.3 193. APCIMS^'m/z 617 
(22) [M + Na]"*, 577 (15) [M-OH]"", 495 (83) [M-angelate], 329 (18) [M-angelate, 
-decatrienoic acid], 311 (75) [M-angelate, -decatrienoic acid, -H2O], 293 (42) 
[M-angelate, -decatrienoic acid, -2H2O], 149 (100) [C9Hi3CO]^ APCMS" m/z 629 
(10) [M+Cl]", 593 (10) [M-H]', 494 (64) [M-angehc acid] , 493 (100) [M-H, -angelic 
acid]'. 

Example 14: 

Concentration of the eluate fractions containing the peak at 208 mins. from the HPLC 
effractions 5 and 6 from Example 2 according to Example 3 gave a colourless gum 
(17mg); This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20 
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HPTLC plate (eluent 40% MTB in 40-60° bp petroleum spirit, 3 sweeps). 
Concentration of the ether extract of the excised band with Rf 0.12 gave TE, 4'E, 6'E- 
5-angeloyloxy-l 7-deca-2' ,4',6'-trienoyIoxy-3 ,4,20-trihydroxyingena- 1 ,6-dien-9-one 
(compound 10) (O.lmg) as a colourless gum. HPLC r.t. 27.5 mins. (according to 
Example 4). HRMS ra/z 594.3209, calcd for C35H460g 594.3 1 93. APCMS"" m/z 6 17 
(31) [M + Na]^ 577 (62) [M-OH]^ 495 (71) [M-angelate], 329 (23) [M-angeiate, 
-decatrienoic acid], 3 1 1 (1 00) [M-angelate, -decatrienoic acid, -H2O], 293 (68) [M- 
angelate, -decatrienoic acid, -2H2O], 149 (93) [CgHnCO]"^. APCMS" m/z 629 (7) 
[M+Cl]-, 593 (6) [M-H]-, 494 (45) [M-angelic acid]", 493 (46) [M-H, -angelic acid]', 
475 (30) [M-H, -angelic acid, -H20]-. 

Example 15: 

Concentration of the eluate fractions containing the peak at 224 mins. from the HPLC 
effractions 5 and 6 from Example 2 according to Example 3 gave a colourless gum 
• ( 1 5mg). This was taken up in MTB and subjected to HPTLC on a Merck 1 0 x 20 
HFILC plate (eluent 40% MTB in 40-60° bp petroleum spirit). Concentration of the 
ether extract of the excised band with Rf 0.73 gave 2'E, 4'E, 6'.£'-3-angeloyloxy-17- 
deca-2',4',6'-trienoyloxy-4,5-dihydroxyingena-l,6-dien-9-one (compound 1 1) 
(0.8mg) as a colourless gum. HPLC r.t. 28.7 mins. (according to Example 4). HRMS 
m/z 578.3228, calcd for C35H46O7 578.3244. APCIMS+ m/z 601 (7) [M+Na]"", 561 (6) 
[M-OH]^ 461 (7) [M-angelate, -H2O], 313 (38) [M-angelate, -decatrienoic acid], 295 
(34) [M-angelate, -decatrienoic acid, -H2O], 149 (55) [CgHijCO]^ 59 (100). This 
sample was a mixture of isomers at the decatrienoyi moiety. This compound (1 . Img) 
can also be obtained from the eluate fractions containing the peak at 220 mins. from 
the HPLC of fractions 5 and 6 from Example 2 according to Example 3. 

Example 16: 

Concentration of the eluate fractions containing the peak at 224 minutes from the 
HPLC effractions 5 and 6 from example 2 according to example 3 gave a colourless 
gum (15mg). This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20 
HPTLC plate (eluent 40% MTB in 40-60° bp pefroleum spirit). Concenfration of the 
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ether extract of the excised band with Rf 0.53 gave TE, 4 'E, e'F-S-angeloyloxy- 1 7- 
deca-2',4',6'-trienoyloxy-3,4-dihydroxyingena-l,6-dien-9-one (compound 12) 
(0.4mg) as a colourless gum. APCIMS*ni/z 601 (4) [M(C35Hw07)+Naf , 313 (39) 
[M-angelate, -decatrienoic acid], 295 (26) [M-angelate, -decatrienoic acid, -H2O], 149 
(65) [CqHisCO]^. This sample was a mixture of isomers at the decatrienoyl moiety. A 
partial 'H NMR of one of these is given in Table 3. 

Example 17: 

Fraction 4 from example 2 was subjected in ca lOOmg quantities to HPLC on a 22mm 
ID X 250mm Alltima CI 8 5u column according to the following conditions: 
70% methanol isocratic for 2 min increasing from 0-9nil/min, then increasmg linearly 
to 85% methanol at 9ml/min over lOSmin, then again linearly to 100% methanol at 
lOml/min over 5 minutes, and isocratic at 100% methanol for 20 minutes. 
Concentration of the eluate fractions containing the peak at 87 minutes gave a 
colourless gum (5mg). This was taken up in MTB and subjected to HPTLC on a 
Merck 10 x 20 HPTLC plate (eluent 20% MTB in 40-60° bp petroleum spirit). 
Concentration of the ether extract of the excised band with Rf 0.35 gave 5,20- 

bis(acetoxy>3,17-bis(angeloyloxy)-4-hydroxyingena-l,6-dien-9-one (compound 13) 
(3.7mg) as a colourless gum. HPLC r.t. 23.8min (according to example 4).HPLC r,t. 
23.8min (according to example 4). HRMS vniz 612.2917, calcd for C34H44O10 
612.2935. APCIMS* m/z 635 (45) [M+Na]% 630 (100) [M+NHt]^ 613 (17) [M+H]^ 
553 (43) [M-OAcf , 513 (26) [M-angelate]^ 453 [M-OAc, -angehc acid]^ 393 (35) 
[M-OAc, -AcOH, -angehc acid]^, 353 (37) (M-OAc, -2angehc acid]^ 311 (20), 293 
(48) [M-OAc, -AcOH, -2angelic acid]^ 265 (12) [M-OAc, -AcOH, -2angelic acid, 
-CO]^ 

Example 18: 

Concentration of the eluate fractions containing the peak at 147 minutes from the 
HPLC of fraction 5 from example 2 according to example 3 gave a colourless gum 
(77mg). This was taken up in MTB and subjected to HPTLC on three Merck 10 x 20 
HPTLC plates (eluent 40% MTB in 40-60° bp petroleum spirit, 3 sweeps). 



# 1 



C:^WI^IDO^VS^TEMP\DertorariDl^ Dr Ayhwd fioa I. doo-ZJ/O 8/2003 

- 11 - 

Concentration of the ether extract of the excised band with Rf 0.28 gave 5-acetoxy- 
3,17-bis(angeloyloxy)-4,20-dihydroxyingena-l,6-dien-9-one (compound 14) (1.5mg) 
as a colourless gum. HPLC r.t. 21. 4nmi (according to example 4). HRMSm/z 
570.2826, calcd for C32H42O9 570.2829. APdMS"" m/z 593 (10) [M+Na]^ 571 (3) 
[M+Wi\ 511 (26) [M-OAcf, 41 1 (21) [M-angelic acid, -OAc]^ 311 (100) [M- 
angelate, -angelic acid, -AcOH]"^, 293 (65) [M-angelate, -angelic acid,-AcOH, -H20]'^. 
APCIMS- m/z 569 (5) [M-H]", 427 (100) [M-H, -angelic acid, -CH2CHO]-, 410 (48) 
[M-angelic acid, -AcOH]-, 409 (45) [M-H, -angelic acid, -AcOH]", 327 (45) [M-H, 
-2angelic acid, -CH2CH0]-, 310 (59) [M-2angelic acid, -AcOH]' , 309 (65) [M-H, 
-2angelic acid, -AcOH], 

Example 19: 

Concentration of the eluate fractions containing the peak at 130 minutes from the 
HPLC of jfraction 6 from example 2 according to example 3 gave a colourless gum 
(35mg). This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20cm 
HPTLC plate (eluent 20% MTB in 40-60° bp pefroleum spirit, 3 sweeps). 
Concentration of the ether extract of the excised band with Rf 0.22 gave 5- 
angeloyloxy-3,4-dihydroxyingena-l,6-dien-9-one (compound 15) (8mg) as a 
colourless gum. HPLC r.t. 1 1.2min (according to example 4). HRMS m/z 414.2408, 
calcd for C25H34O5 414.2406. APCIMS* m/z 437 (15) [M+Naf , 415 (4) [M+H\\ 397 
(10) [M-OH]^ 315 (41) [M-angelate]^ 297 (100) [M-angelate, -HaO]^ 269 (38) [M- 
angelate, -H2O, -CO]*. APCIMS" m/z 827 (100) [2M-H}-, 449 (60) [M+Cl]", 413 (3) 
[M-H]-. 

Example 20: 

Concentration of the eluate fractions containing the peak at 130 minutes from the 
HPLC of fraction 6 from example 2 according to example 3 gave a colourless gum 
(35mg). This was taken up in MTB and subjected to HPTLC on a Merck 10 x 20cm 
HPTLC plate (eluent 20% MTB in 40-60° bp petroleum spirit, 3 sweeps). 
Concenfration of the ether exfract of the excised band with Rf 0.33 gave 3- 
angeloyloxy-4,5-dihydroxyingena-l,6-dien-9-one (compound 16) (9mg) as a 



# 1 4/ 
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colourless gum. HPLCr.t. 19.2mm (according to example 4). HRMS m/z 414.2410, 
calcd for C23H34O5 414.2406. APCIMS'' mJz 437 (7) [M+Na]^ 415 (10) [M+H]\ 397 
(8) [M-OH]^ 315 (100) [M-angelate]^ 297 (96) [M-angelate, -H20]^ 269 (20) 
[M-angelate, -H2O, -CO]^ APCMS" m/z 449 (100) [M+CI]", 413 (1) [M-H]-. 



-03:15:55 
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Tablel. 'HNMRdata(CD.a 




# unable to determine vaJue 
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Table2. "C NMR data (CD,CI-). 125MHz) for compounds 1-7 





5 (opm) 


c 


1 


2 


3 


4 


5 


5 


7 


1 


132,2 


132.6 


130.2 


132.2 


129.7 


129 4 


1 7Q 4 


2 


136.9 


136.5 


140.0 


136.9 


140 T 




1 HA 1 


3 


82.7 


83.2 


80.7 


X7 R 


ou.u 


511.4 


80.2 


4 


85.4 


85.5 


85.6 


4 


8^ 7 


QA A 

o4.4 


85.7 


5 


76.9 


77.7 


76 9 


74 8 


7^ n 


71 C 


74.8 


6 


140.6 


138.4 




1 "^7 1 
I J /. 1 


t 1/1 7 


13/./ 


139.3 


7 


127.3 


123.6 


125.3 


t7il < 
1 ZO,3 


1 m 0 

I JU.o 


126.5 


127.8 


8 


43.6 


43.5 


44.1 


41 7 




43. / 


44.0 


9 


206.O 


206,1 


7f\f\ ^ 


7n<; 7 




205.2 


206.0 


10 


72.5 


72.5 


7T 4 


77 A 


77 Q 


72.6 


73-7 


11 


39.0 


jy.j 


■jy.y 


TO 1 


jy.o 


39.8 


39.6 


12 


31.3 


111 


3 I .J 


Jl.J 




30.7 


31.6 


13 


24,7 




94 S 


7d. 7 


24.7 


24.0 


24.8 


14 


74 ft 


Id 




24.U 


24.1 


23.5 


24.2 


15 




9R 1 

Zo. i 




ZO. I 


28.1 


27.6 


28.1 


16 






OA 1 

z4.J 


24.8 


24.7 


15.1 


24.8 


17 


o_>.u 


Oj. / 


OJ, / 


65.5 


65.6 


65.2 


65.8 


18 


17.1 


17.0 




1 7 7 


i /.7 


16.7 


17.7 


19 


15,9 


1A 1 

iu. 1 


1 J. / 


ICO 


15,6 


15.1 


15.5 


20 


67.4 






Alt o 


0O.5 


65.9 


65.3 


3-OAnfir 


168.8 


168.7 




1 Oo.O 








3-OAnff2' 


^ 127.8 


127.7 




1 97 7 








3-OAnff2'-Me 


21.0 


21.0 













3-OAng3^ 


14O.0 


140.3 




140 4 








3-OAng4' 


16.23 


16.3 




16.3 








5-OAnsr 






167.6 




167.3 




168.2 








127.6 




127.4 




127.4 


5-OAjQK2'-iMe 






21.0 




21.0 




20.9 


5-OAnK3' 






140,4 




141.1 




141.2 


5-OAiig4' 






16.3 




16.3 




16.2 


17-OAngl' 


168.6 


168.6 


168,7 


168.5 


168.6 


168.2 


168.6 


17-OAnR2' 


128,5 


128.6 


128.5 


128,4 


128.4 


127.9 


128.4 


17-OAng2'-Me 


21.0 


21.0 


21.0 


21.0 


20.9 


20.5 


21.0 


l7-OAnc3' 


138.1 


138.0 


138,0 


138.1 


138.2 


137.8 


138.1 


17-OAnfi4^ 


16.15 


15,9 


16.1 


16.1 


16.2 


15.7 


16.4 


20-OAcr 








170.9 








20-OAc2' 








21.3 








20-OAnK V 












167.6 




20-OAne T 












127.9 




20-OAnfi 2'-Me 












20.4 




20-OAiik3' 












137.8 




20-OAng4^ 












15,5 
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Table 3. 'H NMR data (CD^Cl?, 500MHz) for compounds 8-12 







5(ppni) 


H 


8 (isomer I) 


8 (isomer 2) 


9 


10 


I J (isoma 

D* 


r 11 (isomer 2)* 


12* 


1 


6,00 


6.00 


5.89 bs 


5 90 ^5 


O.UZ OS 


6.02 bs 


5.94 bs 


3 


5.59 


5.59 


3.87 bs 


3.76 d 


# 


# 




5 


4.01 


4.01 


3.66 bd 


# 


3.66 bd 


3.66 bd 




7 


6.01 


6.01 


6.07 bd 


6.17 bd 


5.72 bm 


_ 5.72 bm 




8 


4.25 


4.25 


4.23 
bdd 


4.40 
bdd 


4.13 bd 


4.13 bd 




11 


2.52 ddq 


2.52 ddq 


2,45 
ddq 


1 AA 
ddq 


z,4i ddq 


2.43 ddq 




12 


2.33 ddd - 


2.33 ddd 


2.33 
ddd 


2,33 
ddd 


2.32 ddd 


2.32 ddd 


# 


12' 


1.86 ddd 


1.86 ddd 


1.85 
ddd 


1.86 
ddd 


1,85 ddd 


1.85 ddd 


# 


13 


0,94 ddd 


0.94 ddd 


0.94 
ddd 


0.96 
ddd 


0.91 ddd 


0.91 ddd 




14 
16 


1.10 dd 
l.l6s 


l.IOdd 

1.163 


l.lOdd 
1.15s 


l,15dd 


1.06 dd 


1.06 dd 




17 
17' 


4.35 
4.16 


4.35 
4.16 


4.29 d 
4.23 d 


1.15s 
4.32 d 
4.26 d 


1.14s 
4.31 d 
4. 1 9 d 


1,14 s 
4.31 d 


# 

4.32 
4.26 


18 

1 Q 

l\) 


0.96 
1.79 
4.14 


0.96 
1.79 
4.14 


0.96 d 
1.83 bs 
4.74 d 


0.98 d 
1.81 bs 


1.78 bs 


U.Vo d 

1. /o DS 


0.95 
1.80 bs 


3-OAng 2*-Me 


4.08 
1.90 dq 


4.08 
1.90 dq 


4.54 d 


3.89 bm 
3.86 bm 


1.76 bs 


1.76 bs 


n 


3-OAng3' 


6.16 qq 


6.16 qq 






1.91 bs 
6.17 bq 


1.91 bs 
6.17bq 




3-OAng 4' 

5-OAns2'-Me 

5-OAiis3' 

5-OAnff 4' 

20-OAng2'-Me 

20-OAnK3' 


1.99 dq 


1.99 dq 


1-85 dq 
6.05 qq 


1.94 dq 
6.21 qq 
2.00 dq 


1.99 bd 


1.99 bd 


J.y'^ DS 
6.18 bq 
1.99 bd 


20-OAng4' 

decatrienoyl-2* 

decatrienoyl-3' 

decatrienoyI-4' 

decatrienoyl-5* 


5.88 
7.74 
6.00 
6.31 


5.86 
7.27 
6.24 
6.55 


1,91 dq 
5.84d 
7.27 dd 
6.24 dd 
6.56 dd 


5.85 d 
7.29 dd 
6.27 dd 
6-57 dd 


5.85 
7.27 
6.25 
6.57 


5.88 
7.74 
6.00 
6.31 


U 

7.29 
6.25 
# 


dccatrienoyl-6' 


6.65 


6.17 


6.16dd 




6.15 


6.65 


# 


decatrienoyl-7' 


5.95 


5.96 


5.97. dt 




5.98 


5.94 


5.98 


decatrienoyl-S' 
decatrienoyi-9' 
decatrienoyl-10' 

3- OH 

4- OH 

5- OH 


2.14 
1.44 
0.91 

4.13 


2.14 
1.44 
0.91 

# 

4,13 


2.14 dt 
1.43 tq 
0.91 t 
# 
# 

2.95 


2.14 
1.43 
0,92 
2.38 
# 


1.43 
0.92 

# 

3,05 d 


1.45 
0.92 

# 




20-OH 

J 1.19 
J3, 3-OH 
J5,5-OH 
J 7,8 
J 8,14 
J 11,12 
J 11,12' 
J 11.18 
J 12,12' 


5 

# 
7 
16 


# 

5 

# 
# 

# 
7 
16 


# 

10 

6 

13 

4 

# 

7 

16 


1.88 
J (Hz) 

# 
6 

# 
10 

7 

16 


# 

8 
# 


n 

8 


# 
# 
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J 12,13 


# 




9 


Q 




# 




J12M3 


# 


# 


# 


# 


# 




# 


J 13,14 


fr 


fF 


ff 










J 17,17* 


12 


12 


12 


u 


12 


12 






1 J 


13 


13 










J 20,2(>-OH, 




n 




# 








OAnK J2'-Me.3' 


# 








n 






Kjj\D^ jz -ivie,4 


ff 


# 


# 




n 


# 


# 


OAngJ3',4' 


7 


7 


7 


7 


7 


7 


7 


decatrienoyl 
J2'3' 


15 


16 


14 


15 


14 


14 




decatrienoyl 
J3-,4' 


11 


10 


1 2 


i J 


12 


12 




decatrienoyl 
J4'.5' 


11 


13 


13 


13 


14 


11 




decatrienoyl 
J5',6' 


11 


11 


10 


11 


11 


11 




decatrienoyl 
J6',7' 


16 


13 


14 


# 


14 


14 


# 


decatrienoyl 
J7',8' 


8 


8 


7 




7 


7 




decatrienoyl 
J8\9' 


7 


7 


6 


# 


# 


# 


# 


decatrienoyl 
J9M0' 


7 


7 


7 


7 


7 


7 





# unable to determine value 
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Table 4. '^C NMR data (CD^CI;, l25MHz) far compounds 8- 16 (IS ") 





^ ^^.p f.^^^^ J 

5 (ppra) 


c 


8* 


13 


14* 


15(Pe3) 


16(18) 


I 


132.2 


132.1 


132,2 


127.2 


133.0 


2 


136.3 


136.6 


136.4 


139.7 


136.1 


3 


82.5 


82.0 


82.2 


80.2 


83.4 


4 




86.3 


86.2 


85.1 


85.5 


5 


76.8 


75.1 


75.4 


76.5 


77.8 


u 




134.3 


140.4 


135.0 


138.0 


7 


127,1 


131.1 


128.0 


125.6 


124.4 


9 

o 




43.7 


43.5 


44.0 


43.9 


o 


# 


204.8 




207.0 


206.7 


t A 


71.8 


72.5 


72.5 


72.9 


72.4 


1 1 
1 1 


38.5 


39.1 


39.2 


39.5 


39.4 


Iz 


31.0 


31,3 


31.3 


31.0 


31.5 


I J 




23.8 


24.5 


23.1 


23.5 




24.1 


24.5 


23.9 


23.3 


23.9 


1 c 


27.7 


28.3 


28,3 


24,0 


24,5 


Id 


24.0 


24.7 


23,9 


28.2 


28.8 


1 / 


65.2 


65.6 


65,7 


15.3 


15.6 


1 Q 


16.5 


16.9 


16.8 


17.2 


16.2 


1 O 


15.2 


15.7 


15.6 


15.2 


15.7 




67.0 


66.1 


65.0 


21.4 


22.2 


j-UAng 1 


168.1 


169.3 


169.3 




168.8 




127.1 


127.9 


128.5 




127.7 


j-vj/\ng >z -Me 


20.3 


21.0 


21.0 




21.0 




139.3 


139.7 


139.7 




140.3 


^ O A nrr /I * 


15.4 


16.1 


16.2 




15.9 


J-KJ/MIZ 1 








167.3 












129.9 












20.4 




5-nAno ^' 








139.2 












15.7 




17-OAnp^ 1 ' 


168.6 


168.6 








17-OAng2' 


128.5 


128.5 








17-OAng2'-Me 


21.0 


21.0 








17-OAnff3' 


1 lit 1 


1 Iff 1 

i JO. 1 








17-OAng4^ 


16.1 


16,2 








5-OAc V 


171.3 


172.1 








5-OAc r 


21.2 


21.2 








20-OAcr 


170.9 










20-OAc 2' 


21.2 










decatrienyl-1 ' 


# 










decatrienyi-2' 












decatrieDyl-3' 


# 










decatrienyl-4' 


# 










decatrienyJ-5' 


# 










decatrienyl-6' 












decatrienyl-7' 












decatrienyl-8* 












decatrienvi-9' 


# 










decatrienyl-1 0' 

— 1 













*incomplete spectrum 
# unable to determine value 
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Table S. 'H NMR data (CD^Cb. 500MHz) for compounds U-l 6 (I8> 





6 (Dom) 


H 


13 


14 


15(Pe3) 


16 (18) 


1 


6.05 bs 


6.05 bs 


5.93 q 


6.03 q 


3 


5.05 s 


5,02 s 


3.73 bd 


5.48 s 


5 


5.38 bs 


5.38 bs 


5.21 bs 


3.68 bs 


7 


6.21 bd 


6.14 bd 


5,84 dq 


5.72 dq 


8 


4.39 bdd 


4.38 bdd 


4.19 ddt 


4.01 bd 


U 


2.55 ddq 


2.54 ddq 


2.37 ddq 


2.44 ddq 


12 


2.34 ddd 


2.36 ddd 


2.29 ddd 


2.24 dda 


ir 


1.85 ddd 


1.84 ddd 


1.75 ddd 


1.74 ddd 


13 


0.96 ddd 


0.95 ddd 


0.69 ddd 


0.66 ddd 


14 


lJ4dd 


1.13 dd 


0,88 dd 


0.85 dd 


16 


1.15s 


1.153 


1.05 s 


1.04s 


17 


427 d 


4.31 d 


1-12S 


1.07 s 


17' 


4.18 d 


4.19 d 






18 


0.98 d 


0.98 d 


0.95 d 


0.95 d 


19 


1.76 d 


1.75 d 


1.80 d 


1.79 d 


20 


4.55 d 


3.85 bd 


1.56 bs 


1.77 bs 


20' 


4.16d 








3-OAng 2' -Me 


1.88 dq 


1.87 dq 




1.91 dq 


3-OAng3' 


6.13 qq 


6.15 qq 




6.18 qq 


3-OAnE4' 


1.97 dq 


1.97 dq 




1.99 dq 


5-OAn^ 2*-Me 






1.93 dq 




5-OAnfi3' 






6.17 qq 




5-OAnff4' 






1.99 dq 




l7-OAne2'-Me 


1.88 dq 


1.88 dq 






I7-0Ang 3* 


6.08 qq 


6.07 qq 






17-OAn)?4* 


1.97 dq 


1.97 dq 






20-OAnE r-Me 










20-OAnfi 3' 










20-OAnH 4' 










5-OAc 


2.23 s 


2.28 






20-OAc 


1.98 s 








3-OH 






2.40 bd 




4-OH 


3.40 bs 


3.41 bs 


3.91 bs 


3.45 s 


5-OH 








3.14 bs 


20-OH 




1.78 m 










J 1,19 


1. 


1 


1.4 


1.4 


J3, 3-OH 






6 




J5,5-GH 










J 7,8 


4 


5 


4 


5 


J 7.20 






1.4 


1.4 


J8J4 


12 


12 


12 


11 


T R 7ft 






2 


1.4 


J 11.12 


3 


3 


3 


3 


J 11,12* 


6 


7 


5 


5 


J 11,18 


7 


7 


7 


7 


J 12,12' 


16 


16 


16 


16 


J 12,13 


10 


10 


9 


9 


J12M3 


4 


5 


6 


6 


J 13.14 


8 


8 


8 


8 


J 17,17* 


11 


11 






J 20.20* 


12 








J 20,20-OH, 
J20\20-OH 




# 






OAjigJ2'-Me.3' 


1.4 


1.4 


1.4 


1.4 


OAii8J2'-Me.4' 


1.4 


1.4 


1.4 


1.4 


OAn£ J3\4' 


7 


7 


7 


7 
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Table 6: Examples of novel and known (previously described structures but anticancer activity previously not known) 
angeloyi substituted ingeoanes from Euphorbia paralias, not peplus, hirta or dnimmondii. 
Structures of Compounds 1-16 




25- 3-03;i5:55 



# 2 2/ 50 
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Table6: Structures of Compounds 1-16 (c/fwd) 




compound 13 




compound 14 



# 25/ 50 
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5. It is ray considered scientific opinion that these data support the claim that cancer can 
be treated by administering to the subject in need thereof a therapeutically effective 
amount of an angeloyl-substituted ingenane obtainable from the sap of ai Euphorbia 
species and an active derivative of an angeloyl-substituted ingenane obtainable from 
the sap of di Euphorbia species. 

The undersigned declares ftorther that aU statements made herein are of his own knowledge, 
are true, and that all statements made on information and belief are believed to be true, and 
further that these statements were made with the knowledge that willful, false statements, and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
1 8 of the United States Code. 
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use of bacteria and yeasts as biocontrol agents 
for protection of fruits and vegetables from 
fiuigal spoilage 

agents for use in opportunistic fungal infections 
and as umnune system boosters 

anti-cancer compounds which promote cellular 
differentiation 

development of new fimctional foods 

DNA incorporation into bacteria using sub 
micron gold particles 

Senior Research Scientist/Principal 
Research Scientist CSIRO Division of Tropical 
Animal Production, Meiers Road, 
LidooroopiUy, QLD, 4068, Australia 

vaccines against tick-bome diseases 

Research Scientist/Senior Research Scientist 
CSIRO Division of Tropical Crops and 
Pastures, Cunningham Laboratory, St, Lucia 
QLD, 4068, Australia 
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1980-81 



1979-80 



1976-78 



nutritive value and toxicity testing of new 
dietary legumes (beans) for ruminants and 
monogastrics 

Senior Tutor 

Monash University, Department of 
Biochemistry, Clayton, VIC, 3168, Australia 

control of intermediary metabolism by 
fragments of growth hormone in muscle, 
adipose tissue and liver 

Research Associate 
Department of Physiology 
Howard Hughes Medical hstitute 
Vanderbilt University, Nashville, Tennessee, 
USA 

mechanism of insulin and adrenalin action on 
muscle glycogen synthase, a key enzyme in 
control of carbohydrate metabohsm 

Research Associate 
Department of Biochemistry 
University of Miami School of Medicine 
Miami, Florida, USA 

enzymology of phosphorylase phosphatase, a 
key enzyme in energy metaboUsm under 
hormonal control 

Publications 

Patent applications (CSIRO oivned) 

Wors: AylM^ard, J.H. and Stone. B.F. (1991) "Tick paralysis toxin" Australia 
Wots: Aylward, J.H. and Orpin, CG. (1992) "Biocontrol bacteria" ^^^/-a/za PL 

^^z7^Az:;::;^Lf2^' ^''''^ ^^-^ - - 

Inventors. Aylward, J.H., Riddles, P.W., and Wright, LG. (1993) "Antigens and 
polypeptides derived from Babesia (12D3) antigen." ^L^aZ/a 640398 

Inventors: Ayhvard, J.H. and Williamson, M.A. (1993) "Biocontrol agents for use in 
agncultural products" ^Mi/Tfl/w PI 772/ agents lor use m 
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« C.G. (1993) 

hv^toTs: Aylward, J.H., and Williamson, M.A. (1996) "Biocontrol agents in 
treatment of opportunistic infections" Australia PN 9072 

Non-CSmO owned 

^LTi'r^^^^''''^' ^^^^^^ "Anti-cancer compaunds" Australia Provisional PO 
8640. PCT/AU98/00656 (transferred to Peplin Biot«:h Pty Ltd) 

Papers and Book chapters 

sSiJ^sS?iS3»Sa9-'-"- wow-. Phosph^se. 

p?5sii;:s,i:i-i''S3,A.5^,ST " «"«-• 

internaaona. Laborato-y for Research on Anir^^E^s^se W NalTC 
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animal, plant and microbial toxins 3-8 November. S\t\gaf>oTe. t^eeamgs of the i 0th world congress on 

mcR? t" J Smyth. O.J., Oierens. LM.. Wang. X., Simpson, G.D.. Gobius. KS and Avlward JH 

(1996) Temperature-regulated expression of the tac/lac system for overDroduction nf a ^. i ' • " 
Escherichia coll. Applied Micn,bhlogy and Biotechnology 45 120^126 °^ ^ ^"^^ "Vlanase in 

PaNerston Nor,.. Ne^Zeaiand. Februa^ ^2^1993. ^Td Grat.arA^SS?p';S^4^^ 
1995. Unpaged. (Angora Mohair Breeders o?Austral^, ^^,^Z^^^oTbS:;'I::;^^%^^' 

?an^::i-Sfnrn;arhta^^i::!-S^r^^ .e^en. in e.^ 

pp.65^. Dairy GoatSodety of Austmlia,Brtsbane.Q^slardS^^^ 

MTsef'T ^T*- ^^"9- Simpson, G.D.. Gobius, K.S and Avtward J K 

ffl&^j;;;;:,^^-,^'^— ^^^^ overproducaon of a i'Se^ 

i'^rfor'^g^^e^i^^^JS!';^^^ - ^nase genes: 

Toov.o.n^^,auee„s,and^^^^ 

^^^ t^f^'^^tL'^^^^ ^ ^^^^ value-ad^ing in ..e s.gar 



Abstracts 



B«<««™ai,y. pan, w,ston*a,aiS. i!»2 sy^M?^SS■ilM ot^S^ »i"««»"ai Co,.g™» of 
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'l!^^' ^Z ' ^"S'^' ^ P"'^'^"^^ recombinant antigen from Babesia bovis- Ttie 12D3 

antigen. Pn>c99dmgs of the VII IntGmational Congress of Parasitology 20-24 Aogusl, 1990. Paris Fr^ce! p 649 

Riddles. P.W., C^su. R E.. Ayhrard J.H. and Wright I.G. (1990) A recombinant vaccine against Babesia bovis: one 
ot (he antigens. Proceedings of th^ Australian Biochemical Society 22 P4. 1 2. 

Wright. I a. Aylward, J H., Goodger, B.V., Leafch. G.. Riddles. P.W.. and Rode-Bramanis, K (1986) Babesiosis 
vacane: the presence of a bovis protective antigen In S. bigemina. Jom,a/ o/ Ce/War fl/oc/,emfefry S^p 

^1hT.'^n^-' p*'"' 13- ^^"^J, ^'^ reconil^nant vaccine against Babesia bovis' one 

of the antigens. Proceedings of ttie Australian Society for Parasitology 199a. aau«id dovis. one 

Johnson. J. S.. Aylward J. H.. and Orpin. C. G. (1992) Purincatlon of a cellobiohydrolase from Neocallimastlx 
ptni^«r„^% K^'™'! electmphoresis. In: 12th International Symp^Hum on H^C^fSs 

Peptides and Polynucleotides November 1992. Sydney, p.22. ni-i.^^ u, rrxneins, 

'^^t^l''^' ^"^f""P«"- (1994) Cooperative effect of recombinant iignoceilulolytic 

enzymes from the mmen anaerobic fungus Neocalllmastix patriciarum on the hvdrolvsis of lioimrf^iiiin^ir T^Lh^^, 

MelS^'"''''^^'^'""'"*'^^'^^'^^'"^ 

rnUT frJ ! ;^"*' ^^u^'' f • ^ <^994) Characterisation and expression of a cellobiohydrolase 

So™»fea»o»™«,,.«,jfcl^^Bal)0..26COL.M.n».Sod«, South MaJSSy ^ ^ 

^.ru,or;cco-.^T^^^^^^^ 

Xue, G-P Johnson. J.S.. Dierens, LM., Simpson, G.D,. Denman, S.E.. Gobius K.S and Avtwaid. J H i^<k,a\ 
Xue G-P Denman, S. E.. Glassop. D., Johnson, J. S., Dierens. L. M.. Gobfus, K S and Aviward. J H fiqc«^ 



